Positive alcohol expectancies (PAE) and associating with drinking peers are reliable predictors of adolescent alcohol use. Knowledge of when and for whom these risk factors are most influential could enhance intervention effectiveness. Reciprocal relations between PAE and adolescent and peer alcohol use were examined between the ages of 13 and 18 in a sample (N ϭ 566; 50% female) from the National Consortium on Alcohol and NeuroDevelopment in Adolescence (NCANDA), as well as sex differences in these associations. Associating with drinking peers prospectively predicted more frequent alcohol use for both sexes, although peer socialization was evident earlier for girls compared with boys. Higher PAE influenced later drinking in mid-adolescence, from age 14 to 16, for boys only. PAE influenced peer group selection for both sexes, although the influence was evident earlier in boys than girls. The relative impact of environmental risk factors for problematic alcohol use may vary over time and across developmental periods. These results suggest that prevention and treatment efforts for adolescent drinking can be improved by targeting ageappropriate risk factors. Early adolescent interventions may be best served by minimizing involvement with drinking peers and correcting normative beliefs of peer use. Among adolescent girls, early interventions focused on reducing peer influence may be most effective. Prevention and treatment programs aimed at addressing PAE would likely prove more effective for boys in mid-to late adolescence.
Despite a general decrease in alcohol use over the last 25 years (Johnston, O'Malley, Miech, Bachman, & Schulenberg, 2017; Kann et al., 2016) , rates of heavy use in adolescence remain concerning. Recent large scale epidemiological surveys have indicated that, though less than a third of high school students report drinking during the last month, more than half of those who drank engaged in binge drinking (Johnston et al., 2017; Kann et al., 2016) . Moreover, nearly one out of four adolescents who binge drank alcohol in the last month indicated that they had consumed more than 10 drinks during one of these occasions (Kann et al., 2016) . Earlier drinking onset has been linked to heavier drinking in adulthood (Lee, Young-Wolff, Kendler, & Prescott, 2012) , and for adolescents that proceed into drunkenness, an earlier age of first drink can significantly predict more future problem behaviors, such as smoking, fighting, and low academic performance (Kuntsche et al., 2013) . Although many adolescents and young adults grow out of heavy alcohol use, binge drinking in high school is prospectively associated with alcohol use disorder (AUD) symptoms and severity in adulthood (Merline, Jager, & Schulenberg, 2008; Patrick & Schulenberg, 2011) .
Developmental studies of adolescent alcohol use have frequently identified four broad classes of use trajectories: a stable low or nonusing trajectory, a persistently heavy using trajectory, and trajectories marked by gradual escalations or declines in alcohol use (Sher, Jackson, & Steinley, 2011) . A variety of risk factors have been shown to differentiate these trajectory classes, with male gender (Bennett, McCrady, Johnson, & Pandina, 1999) , antisocial behaviors (Bennett et al., 1999; Trim et al., 2015) , and association with deviant peers (Wills & Cleary, 1999) predicting more problematic trajectory groups. Although latent trajectory models are useful in identifying trends in patterns of use across a developmental period, they are unable to examine the influence of risk factors at specified ages (Bollen & Curran, 2004) . Prevention and treatment programs for adolescent alcohol use are most effective when they target age-specific factors that directly or indirectly reinforce drinking. Understanding the time course under which these respective risk factors are most germane in influencing subsequent use could greatly improve the effectiveness of prevention and treatment efforts. Numerous environmental risk factors for drinking onset and escalation have been proposed as potential targets for prevention and treatment efforts (Patrick & Schulenberg, 2013) . Alcohol expectancies and associating with drinking peers have been found to reliably predict both the initiation and escalation of alcohol use during adolescence (Jester et al., 2015; Leigh & Stacy, 2004; Martino, Collins, Ellickson, Schell, & McCaffrey, 2006; Patrick, Wray-Lake, Finlay, & Maggs, 2010; Samek, Keyes, Iacono, & McGue, 2013; Simons-Morton, 2004; Trucco, Colder, & Wieczorek, 2011) and may be particularly salient and malleable targets for interventions aimed at preventing future alcohol problems (Corbin, McNair, & Carter, 2001; Cruz & Dunn, 2003; Kraus, Smith, & Ratner, 1994; Miller & Prentice, 2016; Tanner-Smith & Lipsey, 2015) .
Alcohol expectancies, or beliefs about the reinforcing and aversive effects of alcohol, have consistently been identified as one of the strongest predictors of drinking (Goldman, Del Boca, & Darkes, 1999; Simons-Morton et al., 1999; Smith & Goldman, 1994; Wardell, Read, Colder, & Merrill, 2012) . Beliefs about the effects of alcohol begin to formulate at an early age, prior to drinking onset (Miller, Smith, & Goldman, 1990; Christiansen, Goldman, & Inn, 1982) , becoming increasingly positive with advanced age (Miller et al., 1990) . When adolescents and young adults believe alcohol use will result in desirable outcomes and experiences, they are more likely to initiate alcohol use (Bekman et al., 2011) and drink larger amounts (Brown, Creamer, & Stetson, 1987; Fromme & D'Amico, 2000; Greenfield, Harford, & Tam, 2009; Jester et al., 2015) , which in turn leads to more alcohol-related problems (Evans & Dunn, 1995; Johnson & Gurin, 1994; Pabst, Kraus, Piontek, Mueller, & Demmel, 2014; Patrick et al., 2010) . This relationship has been shown to be stronger in males than in females in several studies, with males endorsing more positive alcohol expectancies (Schulte, Ramo, & Brown, 2009 ). Positive alcohol expectancies endorsed in adolescence predict alcohol use and misuse 20 years later, even after accounting for previous alcohol consumption (Patrick et al., 2010) , but it is unclear when the impact of these beliefs is most powerful. Most longitudinal studies of adolescent expectancies have spanned only a few years, or contrasted adolescents grouped into age ranges (Jester et al., 2015; Leigh & Stacy, 2004; Martino et al., 2006; Nicolai, Moshagen, & Demmel, 2012; Patrick et al., 2010; SimonsMorton et al., 1999; Simons-Morton, 2004) . Because adolescence is a period of rapid social and biological change (Forbes & Dahl, 2010; Masten, Faden, Zucker, & Spear, 2008; Spear, 2000) , and when many individuals initiate alcohol use (Johnston et al., 2017) , long measurement intervals or restricted age ranges in longitudinal analyses will miss meaningful developmental shifts in alcohol related beliefs and behaviors (Sher, Wood, Wood, & Raskin, 1996) .
Like alcohol expectancies, associating with drinking peers poses a significant risk for adolescent alcohol use (Curran, Stice, & Chassin, 1997; Samek et al., 2013; Simons-Morton, 2004 ) in multiple ways. First, adolescents who are more receptive to drinking may be attracted to others who share their perspective, a process known as selection (Kandel, 1978; Leung, Toumbourou, & Hemphill, 2014) . The existing peer group may also influence individual adolescent drinking, through modeling and endorsement of attitudes supportive of alcohol, known as socialization (Kandel, 1978; Leung et al., 2014) . Research on peer selection and socialization on adolescent drinking has been equivocal. Some studies have suggested that the similarity between adolescent and peer drinking is primarily due to the adolescent's selection of friends with compatible attitudes and beliefs toward alcohol (Knecht, Burk, Weesie, & Steglich, 2011; Poelen, Engels, Van Der Vorst, Scholte, & Vermulst, 2007) , whereas other studies have found more support for socialization (Sieving, Perry, & Williams, 2000; Steglich, Snijders, & Pearson, 2010) . A recent study of genetic and environmental risk factors for heavy drinking in adolescence found that associating with close friends who use alcohol or drugs predicted heavier binge drinking at age 16, even after accounting for genetic risk and other environmental protective factors (e.g., parental knowledge; Li et al., 2017) . Moreover, associating with substance using peers in mid-adolescence predicted a more rapid escalation in binge drinking, suggesting that the socialization effect of substance using friends at earlier ages continues to be detrimental as individuals progress through adolescence (Li et al., 2017) . Selection and socialization processes are complimentary (Simons-Morton, 2007; Wills & Cleary, 1999) ; however, the relative importance of one process over another may differ with other factors, such as age or gender. For example, selection effects may be more salient during role transitions, such as matriculating to high school or graduating from college, that are often associated with forming new friendships (Boyd, Corbin, & Fromme, 2014) . Once these new relationships are established, the impact of peer socialization is likely to increase (Boyd et al., 2014) . Gender differences in socialization/selection effects on alcohol use have also been examined, and whereas some studies suggest that socialization does not differ as a function of gender (Burk, van der Vorst, Kerr, & Stattin, 2012) , others have found that in girls alone, alcohol use is positively associated with problembehaving friends, as well as general risk-taking behavior (SimonsMorton et al., 1999) .
The current study examined the reciprocal relationships between adolescent alcohol use and expectancies with peer use across a critical developmental period in which the use of alcohol often leads to adverse consequences. Although the associations between adolescent alcohol use and positive expectancies and peer use have been previously examined across multiple age ranges, little research, to date, has longitudinally assessed age-related change at measurement intervals that are able to account for the rapid change that is known to occur. Furthermore, few studies have assessed the relative influence of both risk factors concurrently. One recent study found that among alcohol-naive participants, higher initial positive alcohol expectancies (PAEs) and close friends' norms This document is copyrighted by the American Psychological Association or one of its allied publishers.
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prospectively predicted the onset of alcohol use (Janssen, Treloar Padovano, Merrill, & Jackson, 2018) . The hazard of alcohol use onset was also increased by steeper decreases in negative alcohol expectancies and steeper increases in close friends or same-age peer norms throughout adolescence. The adolescent sample drawn from the National Consortium on Alcohol and NeuroDevelopment in Adolescence (NCANDA; annually reported their recent alcohol use, positive alcohol expectancies, and drinking behavior of their immediate peer group. The accelerated longitudinal design of NCANDA allows for the examination of these drinking variables across a developmental period of early to mid-adolescence in which initiation and escalation of alcohol use is most pronounced. As adolescent risk factors for alcohol use have been shown to differ in males and females (Sayer & Willett, 1998) , the current study also examined the potential moderating effect of gender.
The current study is intended to assess the reciprocal relations between adolescent alcohol use, perceptions of peer use, and positive alcohol expectancies during adolescence. Although significant associations are expected between each of these risk factors and adolescent drinking, given that peer socialization is more strongly predictive of drinking in early adolescence (Sieving et al., 2000) , it was hypothesized that affiliation with drinking peers would be more influential on subsequent drinking and expectancies among younger youth. As adolescents age and become more familiar with alcohol, through direct observation and use, it was predicted that the expectancies would become increasingly positive and have a stronger effect on both subsequent drinking and the selection of peer groups with compatible attitudes toward alcohol. With respect to sex differences, we expect that the influence of peers on subsequent drinking will be stronger and more stable among girls, consistent with recent research that has suggested that adolescent girls may be more sensitive than boys to conform to pressure from peers (Dir, Bell, Adams, & Hulvershorn, 2017) . Positive alcohol expectancies are endorsed more often in boys than girls (Park & Grant, 2005; Wiers, Hoogeveen, Sergeant, & Boudewijn Gunning, 1997) , but have been shown to more strongly influence alcohol use in early adolescence in girls (Simons-Morton et al., 1999) . We hypothesize that positive alcohol expectancies will be prospectively predict later alcohol use at each age, with stronger associations evident in girls at earlier ages.
Method Participants
The NCANDA study is a cohort-sequential study designed to follow adolescents (age 12 to 21 at entry) annually for up to nine years. A total of 831 healthy adolescents were recruited from the local communities and enrolled across five sites in the United States (University of California at San Diego, SRI International, Duke University Medical Center, University of Pittsburgh Medical Center, and Oregon Health & Science University). The majority of participants enrolled had no history of heavy drinking and a limited exposure to alcohol and other drugs. A limited number of youth who exceeded drinking thresholds were specifically recruited, but were excluded from the current analyses. Additional exclusionary criteria included a current diagnosis of an Axis I psychiatric disorder, current use of psychoactive medication, serious medical problems, mental retardation or pervasive developmental disorder, lack of fluency in English, uncorrected sensory impairment, and known prenatal drug or alcohol exposure.
Assessment procedures were consistent across each study site and monitored for reliability (see . Each visit includes a neuropsychological battery, neuroimaging session, and comprehensive assessment of substance use, psychiatric symptoms and diagnoses, and functioning in major life domains. One parent of each youth completed an annual interview on the youth and family environment until participants were 18 years of age. Data from the first three annual visits were available and analyzed in the current report. Participants with at least two data points between the ages of 13 and 18 at study enrollment were selected and analyzed, resulting in a sample size of 566. Half of the sample was female, with an average age of 14.88 (SD ϭ 1.67) at the time of enrollment. Approximately one fifth of the sample was classified as having a family history of AUD (22.1%), based on parental report of alcohol problems in one or more of the adolescent's biological parents or two or more grandparents. Given the well established association between family history of AUD and adolescent alcohol use and expectancies (Finn, Sharkansky, Brandt, & Turcotte, 2000) , familial history of AUD was included as a covariate in all analyses.
Informed Consent
All participants underwent informed consent processes at each visit with a research associate trained in human subject research protocols. At each site, adult participants or the parents of minor participants provided written informed consent before participation in the study, and minor participants provided informed assent before participation. The Institutional Review Boards of each site approved this study.
Measures
Drinking behavior. Participants completed the Customary Drinking and Drug Use Record (CDDR; Brown et al., 1998) to characterize past and current alcohol use. At each time point, participants were asked to indicate the number of days in the last year that they consumed any amount of alcohol.
PAE. Alcohol expectancies were assessed with an abbreviated form of the Adolescent Alcohol Expectancy Questionnaire (A-AEQ; Brown, Christiansen, & Goldman, 1987; Stein et al., 2007) . Participants were asked to indicate their agreement to 21 statements related to commonly endorsed alcohol expectancies. Items were rated on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). As positive expectancies are more strongly associated with alcohol use and problems in adolescence (Stacy, Widaman, & Marlatt, 1990) , items with a negative valence were excluded. Example items include, "A person can do things better after a few drinks of alcohol" and "Alcoholic beverages make parties more fun." An average of the remaining 15 items was used in the current study.
Peer alcohol use. Association with drinking peers was measured with the Peer Group Deviance Scale (PGD; adapted from Bachman, Johnston, & O'Malley, 2011) . The PGD scale includes 10-items assessing peer use of cigarettes, alcohol and drugs, as well as legal trouble. Adolescent participants indicated the number This document is copyrighted by the American Psychological Association or one of its allied publishers.
of their friends who engage in these activities on a 5-point scale ranging from 0 (none) to 4 (all). As described in the instructions, friends are defined as "people who you see regularly and spend time with in school and outside of school." The current study utilized only the alcohol-specific items of the PGD, which asked how many of their friends (a) drink alcohol, (b) get drunk, and (c) have problems with alcohol.
Data Analytic Plan
As noted previously, the NCANDA study utilized a "cohortsequential" or accelerated longitudinal design in which participants were recruited at different age cohorts across adolescence and assessed annually. Although participants differ in age at baseline, the repeated assessments result in temporally overlapping measurements, increasing the available sample size at each age (Duncan, Duncan, & Strycker, 2006) . The nature of this design also results in "planned missingness" among age cohorts that have not contributed to the data for a particular age. For instance, participants who entered the study at age 13 have available data for ages 13, 14, and 15, but not for subsequent years. The planned missingness of the cohort-sequential design yields data that is considered missing completely at random (MCAR), which is appropriately accounted for with maximum likelihood estimation (Enders, 2010) .
Using data from the cohort-sequential design, a selection and socialization model was tested using cross-lagged panel structural equation modeling to examine relations among participants' perceptions of peer drinking and their own drinking behavior and beliefs about the effects of alcohol. Robust maximum likelihood estimation with Monte Carlo integration was utilized in Mplus Version 8.0 (Muthén & Muthén, 2017) . Given the large number of nondrinkers included in the sample, a zero-inflated Poisson distribution was utilized for the alcohol use variables. The model included both autoregressive stability paths (e.g., earlier measures regressed on the corresponding measure for the subsequent year), and cross-lagged paths representing selection (e.g., paths from participant alcohol use and expectancies to perceived peer drinking 1 year later), socialization (e.g., paths from perceived peer alcohol use to adolescent alcohol use and expectancies one year later), and expectancy effects (e.g., paths from positive expectancies to adolescent alcohol use one year later). Paths from earlier measurement points were regressed on the variables corresponding with the subsequent year only. Positive alcohol expectancies and peer use were included for each age; however, participant alcohol use was only included for Participants 15 years of age or older, as less than 10% of participants younger than 15 reported any lifetime alcohol use.
An iterative model testing process was implemented to assess developmental trends by placing constraints on corresponding processes over time in a stepwise manner. Constrained models that resulted in an improvement in model fit compared with more freely estimated models (determined by decreases in the Akaike information criterion [AIC] and Bayesian information criterion [BIC] fit indices) were maintained in the final model. Equality constraints were initially placed on the correlations between the cross-sectional continuous variables (PAE and peer alcohol use), followed by constraints on the autoregressive paths. Subsequent constraints were then placed on the respective cross-lagged paths to determine whether each process was stable over time or exhibited developmental change. The resulting partially invariant model are described in detail below. Separate models were also tested to determine if the reciprocal relations described above operate similarly for males and females. Given the reduced sample size in the sex specific models, the age range was restricted to 15 to 18.
Results
Roughly a quarter of the sample reported any alcohol use, with use increasing with age for both males and females (see Table 1 ). Table 1 also provides proportion of drinking peers and mean PAE scores, stratified by age and gender. Within each age, significant positive correlations were evident between peer alcohol use and positive alcohol expectancies (see Table 2 ). Adolescents who endorse higher positive expectancies were more likely toaffiliate with friends who drank alcohol.
The reciprocal relations between alcohol expectancies with peer alcohol use were examined from age 13 to 18 with a manifest autoregressive model, with adolescent alcohol use included between the ages of 15 to 18. To test for developmental trends, a baseline model in which all autoregressive and cross-lagged paths were freely estimated was compared with subsequent models in which constraints were placed on corresponding paths across each assessment year in a stepwise fashion. Partially constrained models were compared with less restricted models based on AIC and BIC fit indices. Constrained models that resulted in a significant detriment in model fit compared with the baseline model suggest a developmental change is evident in the effects over time, and the paths were Note. PAE scores range from 1 to 5, with higher scores indicating more positive expectancies. PEER was assessed with three alcohol items from the Peer Group Deviance Scale. Scores range from 0 to 5, with higher scores indicating greater proportion of drinking friends. This document is copyrighted by the American Psychological Association or one of its allied publishers.
freely estimated in the final model. If the constrained model did not result in a significantly worse fit, then it was determined that the strength of the relationship was consistent across the entire developmental period, and the paths were constrained to equivalence in the final model. Model comparisons are provided in Table 3 . Cross sectional correlations between positive alcohol expectancies and peer alcohol use were found to be stable across each annual assessment, and were constrained to equivalence in the final model. Equality constraints were also placed on the autoregressive paths for positive alcohol expectancies and peer alcohol use, respectively, in the final model. Regarding cross-lagged paths, constraints were placed on paths from adolescent and peer alcohol use on positive alcohol expectancies, and positive alcohol expectancies on peer alcohol use in the final model. Developmental change was indicated for the autoregressive paths for adolescent alcohol use, as well as cross-lagged paths for adolescent alcohol use on peer use, and peer alcohol use and positive alcohol expectancies on participant alcohol use. In the final model, peer use predicted positive alcohol expectancies at each time point (B ϭ 0.47, SE ϭ 0.12), but predicted adolescent alcohol use only at age 15 (B ϭ .467, SE ϭ .086) and 16 (B ϭ .237, SE ϭ .036). Greater endorsement of PAE at each age predicted affiliation with heavier drinking peers one year later (B ϭ .115, SE ϭ .021). PAE was positively associated with subsequent adolescent alcohol use at ages 14 (B ϭ .239, SE ϭ .092), 15 (B ϭ .287, SE ϭ .113), and 16 (B ϭ .365, SE ϭ .077). More frequent alcohol use was not significantly associated with subsequent PAE at any time point; however, participants who endorsed more PAE between the ages of 14 to 16 consumed alcohol more frequently during the subsequent year. Socialization effects of peer alcohol use predicting later adolescent use were significant at age 14 (B ϭ .467, SE ϭ .086) and 15 (B ϭ .237, SE ϭ .036), but not at other ages. These results suggest that drinking habits of adolescents between the ages of 14 to 15 were significantly influenced by their peers, with heavier drinking peers predicting more frequent alcohol use among the adolescent sample one year later. Stable trends were indicated for the reciprocal relations between peer alcohol use and PAE across the entire age range. Participants who associated with heavier drinking peers endorsed more PAE during the subsequent year (B ϭ .047, SE ϭ .012), and those who endorsed more favorable PAE were more likely to associate with heavier drinking peers during the following year (B ϭ .115, SE ϭ .021). Path coefficients for the final partially constrained model are provided in the path diagram in Figure 1 .
Gender-Specific Results
Peer group selection. In the female sample, selection effects were significant from age 15 to 16 (B ϭ .042, SE ϭ .014, p ϭ .003) and from age 17 to 18 (B ϭ .047, SE ϭ .006, p Ͻ .001), suggesting that adolescent girls who consumed more alcohol at ages 15 and 17 tended to associate with heavier drinking peers one year later. Selection effects were also indicated for boys from age 17 to 18, albeit in the opposite direction. Greater frequency of alcohol use among 17-year-old boys was associated with significantly less interaction with drinking peers at age 18 (B ϭ Ϫ.025, SE ϭ .006, p Ͻ .001). See Figure 2 for gender-specific path diagrams.
Peer group socialization. Consistent with the combined sex model, the influence of peer alcohol use on subsequent adolescent drinking was apparent for both boys and girls, with notable group differences. Among girls, the influence of peer use was evident earlier in adolescence, with significant socialization paths indi- Expectancy effects on adolescent drinking. Among adolescent boys, positive alcohol expectancies significantly predicted subsequent alcohol use from age 15 to 16 (B ϭ .576, SE ϭ .249, p ϭ .021) and from age 16 to 17 (B ϭ .397, SE ϭ .170, p ϭ .020). Adolescent boys who endorsed higher positive alcohol expectancies at ages 15 and 16 consumed more alcohol at ages 16 and 17, respectively. Surprisingly, positive alcohol expectancies did not prospectively predict later alcohol use among adolescent girls at any age.
Expectancy effects on peer drinking. In the full sample, alcohol expectancies consistently predicted subsequent peer use throughout adolescence. For boys, positive alcohol expectancies predicted peer alcohol use from age 15 to 16 (B ϭ .272, SE ϭ .071, p Ͻ .001) and from age 16 to 17 (B ϭ .234, SE ϭ .077, p ϭ .002). Among adolescent girls, positive alcohol expectancies significantly predicted subsequent association with drinking peers from age 17 to 18 only (B ϭ .214, SE ϭ .089, p ϭ .016).
Adolescent use on expectancies. At age 15, adolescent alcohol use significantly predicted positive alcohol expectancies at age 16 for adolescent boys (B ϭ .076, SE ϭ .032, p ϭ .021), with more frequent use predicting greater endorsement of later PAE. Alcohol use among girls did not significantly influence later PAE at any age.
Discussion
The current study examined the reciprocal relationships between adolescent alcohol use and two previously established risk factors, association with drinking peers and positive alcohol expectancies.
The concurrent examination of these variables at regular intervals provides greater clarity of the temporal impact of both peers and expectancies on subsequent drinking. The results of the current study also provide insight into how these risk factors for alcohol involvement wax and wane throughout adolescence, and have meaningful implications for improving treatment during this age range. In mid-adolescence, between the ages of 14 -15, associating with friends who drink predicted more frequent alcohol use during the last year, above and beyond past use. Greater endorsement of positive alcohol expectancies also prospectively predicted more frequent alcohol use during this age range, with the influence of PAE extending to age 16. Although both peers and alcohol expectancies predicted adolescent alcohol use in mid-adolescence, the influence of both risk factors waned with increased age. These results point to a critical period in adolescent development in which peers and beliefs about the rewarding aspects of alcohol are most germane in promoting alcohol use. Prevention and treatment programs for early adolescents may be most effective when the emphasis is on correcting perceived norms related to peer alcohol use. In older adolescence, modifying and reducing positive expectancies may be more important, as the socialization of peers becomes less impactful.
Consistent with previous research, rates of adolescent alcohol use and perceptions of peer use increased steadily age (Jester et al., 2015) . The strength of the stability coefficients for adolescent alcohol use fluctuated over time, however, suggesting that a developmental shift in alcohol use is present during this age range, with a rapid escalation in drinking onset starting after age 15. Indeed, the only significant stability coefficient for adolescent alcohol use occurred between the ages of 15 to 16, suggesting that alcohol use prior to this age heavily determines future use. Contrary to our expectations, stability coefficients for both peer use and positive alcohol expectancies did not significantly change with age.
One novel finding from the results is the identification of developmental trends in the reciprocal associations of these alcohol variables across adolescence, as well as sex differences in these This document is copyrighted by the American Psychological Association or one of its allied publishers.
relationships. When considering the sample as a whole, positive expectancies prospectively predicted association with drinking peers one year later at every age. Expectancies directly predicted subsequent adolescent drinking only until age 17. The influence of positive alcohol expectancies appears to be driven by males, as expectancies did not prospectively predict alcohol use for girls at any age. Accounting for peer influence indicates a more nuanced role of alcohol expectancies, such that adolescents with more permissive and positive attitudes toward alcohol choose to associate with alcohol using peers who promote escalating use in our sample. Again, this effect was only apparent in the male sample, highlighting the impact of alcohol expectancies among adolescent boys. Thus targeting alcohol expectancies in boys at earlier ages may serve to delay the onset and escalation of alcohol use both directly and indirectly, by dissuading adolescents from associating with influential drinking peers. Treatment interventions that target expectancies have shown to be effective in reducing consumption in adolescents (Darkes & Goldman, 1998) , with the stronger support for those interventions aimed at both increasing negative, as well as decreasing positive, expectancies (Jones, Corbin, & Fromme, 2001) . Although expectancies were found to be relatively stable across our adolescent sample, expectancies are often ob- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
served to become increasingly positive with age (Miller et al., 1990) . Intercepting the development of these expectancies may be crucial in preventing future consumption. Expectancy challenges have been shown to reduce drinking in college age students (LauBarraco & Dunn, 2008) , and though expectancy modifications have been successful in grade-school students (Kraus et al., 1994) , more research will be needed to support their efficacy in subsequently reducing consumption. Adolescents choose to associate with peers who are more similar to themselves in terms of drinking, but are also influenced by their friends' behavior. Developmental trends were evident for both selection and socialization effects in our study. Consistent with recent research (Dir et al., 2017) , the results of the current study suggest that girls may be particularly susceptible to peer influence in early adolescence. Among adolescent girls, associating with drinking peers at age 15 and 16 predicted more frequent alcohol use, whereas significant socialization effects were indicated only at age 17 for boys. Peer modeling of alcohol use may influence drinking behavior directly or indirectly, by encouraging more permissive attitudes and beliefs about the benefits of alcohol. The indirect effect of peer drinking on subsequent alcohol expectancies was supported in our sample, with peer use leading to more positive expectancies from age 16 to 18 for boys, and age 17 to 18 for girls. These results further suggest that approaches for curbing adolescent drinking that focus on reducing adolescent involvement with drinking peers may be particularly helpful. Earlier (e.g., middle school) programming targeting peer risk factors may be more appropriate for girls than boys.
Several limitations must be considered when interpreting the current study findings. First, although participants were followed longitudinally, in the cohort-sequential design, participants did not contribute to data across the entire age range analyzed in the study. Although true longitudinal designs are desirable, the financial and time costs of multiple assessments are often prohibitive. Cohortsequential, or accelerated longitudinal designs, provide a method of linking adjacent segments of different age cohorts to assess the presence of developmental trends. Previous research has suggested that the cohort-sequential approach is appropriate and useful tool for modeling adolescent substance use, especially for growth curve analysis (Duncan et al., 2006) . Because adjacent cohorts do not have completely overlapping data, the cohort-sequential approach includes variable pairs that are completely missing. Like other designs that rely on planning missing data, the cohort-sequential design yields data that are considered MCAR, which is results in robust standard errors when maximum likelihood estimation is used, as in the current study (Enders, 2010) . The study is further limited by the reliance on participant self-report for both personal and peer alcohol use. It is well established that individuals tend to overestimate the use of alcohol among their peers. Thus, it is not possible to determine if results of the current study were driven by actual peer drinking or inaccurate perceptions of peer use. Although a larger range of adolescence was examined in the current study, our findings should not be generalized beyond the age of the sample. Our sample was restricted to early to mid-adolescence, a period in which peer influence may be particularly strong (Brechwald & Prinstein, 2011; Windle, 2000) and alcohol expectancies are unstable (Martino et al., 2006) . Furthermore, alcohol expectancies were assessed as a broad category of beliefs about the rewarding aspects of alcohol. Recent evidence has suggested that escalations in alcohol use during adolescence is associated with a decrease in negative alcohol expectancies, in addition to increased positive expectancies (Janssen et al., 2018) . Future studies which examine the potential protective role of negative alcohol expectancies, as well as more specific alcohol related expectations (e.g., social facilitation; sexual enhancement) may provide greater insight into which beliefs regarding alcohol are most influential. Finally, whereas alcohol expectancies and peer use were both predictive of drinking at various points in adolescence, it is unclear whether these risk factors for heavy use are related to drinking problems.
Despite these limitations, the current study extends the literature on adolescent alcohol use by identifying potential critical periods in which risk factors for problematic alcohol use become most salient. Although the influence of drinking friends is impactful throughout adolescence, the modeling of alcohol use by peers may occur earlier for girls. Previous research has suggested that positive beliefs regarding the anticipated effects of alcohol are strong predictors of subsequent alcohol use in this age range. When both alcohol expectancies and peer use are examined simultaneously, a more nuanced role of positive expectancies emerges. In our large, diverse sample alcohol expectancies predicted subsequent alcohol use in boys only, and this effect was evident in later adolescence. Beliefs about the reinforcing effects of alcohol may influence not only drinking itself, but engagement in other risk factors. Adolescents who hold more permissive and supportive expectations regarding the effects of alcohol were more likely to associate with drinking friends, even though they have not initiated drinking themselves. Early interventions that target these risk factors may prove useful for curbing the adolescent alcohol use.
